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[Problems to be Solved by the Invention] 

With low voltage high light emitting brightness and efficiency 
are acquired, anthracene derivative and light-emitting material 
for organic EL device which actualize organic EL device^ 
that decrease of the electricity consumption of organic EL 
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device is possible are offered. 
[Means to Solve the Problems] 

At least 1 layer of said organic thin film layer, is organic EL 
device which contains theaforementioned anthracene 
derivative as component of alone or mixture organic thin film 
layer whichconsists of one layer or multiple layers which at 
least includes light emitting layer between the light-emitting 
materiaK and cathode and anode which for organic EL 
device consist of the anthracene derivative and said derivative 
being displayed with Formula (1) in organic EL device which 
clamping is done. 




(1) 



^tmmmo)Si-^7'j-j\.m. Ar' \tmwitL< 

Claims 



(As for X, as for Ar such as halogen substituted or alkyl 
group, aryl group, alkyl group of nonsubstitution as for 
substituted or unsubstituted condensed aiyl group. Ar* with 
substituted or unsubstituted aryl group, as for a and b 0 - 4,as 
for a and b it does not become simultaneously 0,n is I - 3. ) 
(selected drawing } 
none 



[CIaim(s)] 
[Claim 1] 

anthracene derivativeo which is displayed with 
below-mentioned General Formula ( 1 ) 

[Claim 2] 
(Claim 3] 

light-emitting materiaU for organic electroluminescent 
element which consists of anthracene derivative which is 
stated in Claim 1 

[Claim 4] 

organic electroluminescent element, which contains 
light-emitting material for organic electroluminescent element 
which said organic thin film layer 1 layer, states at least in 
Claim 3 organic thin film layer which consists of the one 
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layer or multiple layers which at least includes light emitting 
layer between cathode and the anode in organic 
electroluminescent element which clamping is done, as 
component of alone or mixture 

[Claim 5] 

organic electroluminescent elements which contains 
light-emitting material for organic electroluminescent element 
where theaforementioned organic thin film layer, has electron 
transporting layer and/or hole transporting layer, said electron 
transporting layer and/or hole transporting layer, states in 
Claim 3 as component of alone or mixture 

[Claim 6] 

Aforementioned light emitting layer, furthermore organic 
electroluminescent elements which is stated in the Claim 4 
or 5 which contains aryl amine compound 

[Claim 7] 

Aforementioned light emitting layer, furthermore organic 
electroluminescent elemento which is stated in the Claim 4 
or 5 which contains styryl amine compound 

[Description of the Invention] 
{0001} 

[Technological Field of Invention] 

this invention regards light-emitting material and organic 
electroluminescent element for anthracene derivative* 
organic electroluminescent element, furthermoredetails are 
something regarding anthracene derivative and light-emitting 
material for organic electroluminescent element which 
actualize organic electroluminescent element* that light 
emitting brightness and light emission efficiency are high 
even with low voltage. 

{0002} 

[Prior Art] 

As for organic electroluminescent element (EL briefly 

describes below electroluminescence is. ), fluorescence 
substance is spontaneous light emission element which 
utilizes the principle which light emitting is done from fact 
that imparting it does the electric field, from anode with 
recombination energy of electron which wasfilled from 
positive hole and cathode which were filled. 

Since with C.W.Tang and others of Eastman * Kodak 
corporation doing thereport(C.W. Tang, S.A. Vanslyke, 
Applied physics letters (Applied Physi cs Letters ), Vol.5 1 * 
91 3 page* 1 987 etc) of low voltage drive organic EL device 
with laminated type element , research regarding the organic 
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EL device which designates organic material as constituent 
material is done actively. 

Tang and others, tris (8 -hydroxy quinolinol aluminum ) in 
light emitting layer, has used triphenyl diamine derivative for 
hole transporting layer. 

As benefit of laminated structure, injection efficiency of 
positive hole to light emitting layer israised, block doing 
electron which was filled from cathode, youcan list fact that 
etc It shuts in exciton which raises the production efficiency 
of exciton which it forms with recombination foims inside the 
light emitting layer. 

Like this example positive hole transport (Fill) layer 
three-layer type etc of 2 layers types, or positive hole 
transport (Fill) layer and light emitting layer, electron 
transport (Fill) layer of electron transport light emitting layer 
IS well knowm as the element structure of organic EL device. 
In order with such laminated type constituent child to raise 
recombination efficiency of the positive hole and electron 
which were filled, device of element structure and the 
formation method has done. 

{0003} 

In addition, tris (8 -quinolinolato ) aluminum complex or 
other chelate complex, coumarin derivative, tetra phenyl 
butadiene derivative, bisstyiyl arylene derivative, 
oxadiazole derivative or other light-emitting material is 
known as light-emitting material, fix>m those the light 
emitting of visible region to red color is acquired fiom blue 
tobe reported, actualization of color display element is 
expwted, (for example Japan Unexamined Patent Publication 
Hei 8 - 239655 disclosure, Japan Unexamined Patent 
Publication Hei 7 - 138561 disclosure, Japan Unexamined 
Patent Publication Hei 3 - 200289 disclosure etc). 

In addition, element which uses phenyl anthracene derivative 
as hght-emitting material is disclosedin Japan Unexamined 
Patent Publication Hei 8 - 012600 disclosure. 

As for this kind of anthracene derivative it is used as blue 
light-emitting material, but in order toextend element lifetime 
stability of thin fibn was sought. 

But, crystallization it did conventional mono anthracene 
derivative and when thin fihn is destroyedimpiovement it was 

sought mainly. 

dinaphthyl anthracene compound is disclosed in for example 
U.S. Patent 0593572 1 specification . 

But, this compound, charge fill to be difficult to do drive 
voltage being the high voltage , makes drive voltage small 
from viewpoint which decreases electricity consumption it 
was sought. 
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Furthermore it was necessary to control crystallization. 
{0004} 

[Problems to be Solved by the Invention] 

As for this invention, in order to solve aforementioned 
problem, beingsomething which it is possible, with low 
voltage high light emitting brightness andefficiency are 
acquired, anthracene derivative and light-emitting material for 
organic EL device whichactualize organic EL device^ that 
decrease of electricity consumption of organic EL device is 
possibleare offered make objective. 

{0005} 

[Means to Solve the Problems] 

In addition to as for these inventors, when in order to achieve 
theaforementioned objective, result of diligent research, it 
uses compound whichpossesses specific anthracene structure 
which is displayed with thebelow-mentioned General Formula 
(I ), as light-emitting material of organic EL device assembly 
of the intermolecular can be controled by effect, as sterically 
hindered group of substituent X at thehigh light emitting 
brightness and efficiency, to low voltage converting drive 
voltage, Also element lifetime it is long, you discovered , this 
invention reachedto completion. 

{0006} 

namely, this invention is something which offers 
light-emitting material for organic EL device whichconsists of 
anthracene derivative^ said anthracene derivative which is 
displayed with below-mentioned General Formula (1). 

{Chemical Formula 4 } 

In Formula, X displays heteroaromatic group, substituted or 
unsubstituted carbon number 1 to 50 aralkyl group , 
substituted or unsubstituted nucleus carbon number 6 to 50 
aryloxy group^ substituted or unsubstituted nucleus carbon 
number 6 to 50 aiyl thio group^ substituted or unsubstituted 
carbon number 1 to 50 alkoxy carbonyl group, or carboxyl 
group of cycloalkyi group, substituted or unsubstituted 
carbon number 1 to 50 alkoxy group, substituted or ' 
unsubstituted nucleus number of atoms 5-50 of halogen 
atom, hydroxy 1 group, nitro group, cyano group, 
substituted or unsubstituted carbon number 1 to 50 alkyl 
group, substituted or unsubstituted nucleus carbon number 6 
to 50 aryl group, substituted or unsubstituted carbon number 
5-50, inside at least one of X is heteroaromatic group, 
substituted or unsubstituted carbon number 1 to 50 aralkyl 
group, substituted or unsubstituted nucleus carbon number 6 
to 50 aryloxy group, substituted or unsubstituted nucleus 
carbon number 6 to 50 aryl thio group of cycloalkyi group, 
substituted or unsubstituted nucleus number of atoms 5-50 of 
substituted or unsubstituted nucleus carbon number 6 to 50 
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|^a>^^S»6~5O07'J-;U^^«T-fc aiylgroup. substituted or unsubstituted carbon number 
^' 5-50. 




MtmmtL<itmmm(D^mmm 0-^500) 

«l#S7'J--/UST-fcy . Ar' l4«eit,L<(ii{ 
) 



As for Ar with fused ring aryl group of substituted or 
unsubstituted nucleus carbon number 10-50, as for Ar' it is a 
substituted or unsubstituted nucleus carbon number 6 to 50 
aiyl group. As for a and b, respectively with integer 0 - 4, 
there are not timeswhen a and b become simultaneously 0. In 
addition, when X is a plural, being same 
respectively.differing, it is possible to be. n is integer 1 - 3. In 
addition, when n is 2 or more, inside [ ] 

{Chemical Formula 5 } 

Being same, differing, it is possible to be. 

) 




[0007] 



[0008] 



{0007} 

In addition, as for this invention, at least 1 layer of said 
organic thin film layer, issomething which offers organic EL 
device which contains light-emitting material for 
theaforementioned organic EL device as component of alone 
or mixture organic thin film layer whichconsists of one layer 
or muhiple layers which at least includes light emitting layer 
between the cathode and anode in organic EL device which 
clamping is done. 

{0008} 



Page S Paterra Instant MT Machine Translation 



JP2004059535A 



2004-02-26 



<i±^M^a)0t^l»5-5Ofl)'>^P7;u+;u 

tL<(4^H^0jS£^IS5-5Oa)v^P7;U4^ 

a^tL<i4^a^a)i^ji^S{5'-5O0 
1 --soOTT^^u+^u*. a«tL<tt«ia«a) 

[0009] 

)ICfct^T. aSl/bli. ^tl^tlO-4 
a)S?S-Cfey.a+b=1-2-r:&'5<!:^f*U^o 

[0010] 

XlrfcltS/\P>f>II^ (7)0tJi:Lr(*. 

<5JJ<bLT(i. y^^^US. X5^;us, T^Pt'^U*. >f 
v:^pe;uS. n-3f^;i.«. s-:f5^;uS. >rv 

P^vp«^;uS. 1 -tKP+vx^;uS. 2-t 
KP^i/x^;uS, 2-tKP+v>rv3f5^;uS. 

1, 2-vtKP^vxf^;u«,i, 3-vtKP^ 
v-rv:^Pe;uS.2. 3-vtKP+v-t-3^ 

V 2. 3-MjtKP+v:^pe;u».'j7 
PP^^;u*. 1 -^ppx^;uS, 2-^PPx 

2-^pp>rv:^^;uS. 1. 2-v<7P 
px^;uS, 1, 3-v<7Pp>rv:^pe;u«. 

2. 3-v<7PP-t-:?5^;uS. 1. 2. 3-H'J^r 



[Embodiment of the Invention] 

anthracene derivative of this invention is something which 
consists of compound whichis displayed with 
above-mentioned General Formula (1). 

In General Formula ( 1 ), heteroaromatic group ^ substituted or 
unsubstituted carbon number 1 to 50 aralkyl group^ 
substituted or unsubstituted nucleus carbon number 6 to 50 
aryloxy group^ substituted or unsubstituted nucleus carbon 
number 6 to 50 aryl thio group ^ substituted or unsubstituted 
carbon number 1 to 50 alkoxy carbonyl group, or carboxyl 
group of cycloalkyl group^ substituted or unsubstituted 
carbon number 1 to 50 alkoxy group, substituted or 
unsubstituted nucleus number of atoms 5-50 of halogen 
atom, hydroxyl group, nitro group, cyano group, 
substituted or unsubstituted carbon number 1 to 50 alkyi 
group, substituted or unsubstituted nucleus carbon number 6 
to 50 aryl group, substituted or unsubstituted carbon number 
5'-50 isdisplayed, inside at least one of X is heteroaromatic 
group, substituted or unsubstituted carbon number 1 to 50 
aralkyl group, substituted or unsubstituted nucleus carbon 
number 6 to 50 aryloxy group, substituted or unsubstituted 
nucleus carbon number 6 to 50 aryl thio group of cycloalkyl 
group, substituted or unsubstituted nucleus number of atoms 
5-^50 of substituted or unsubstituted nucleus carbon number 6 
to 50 aryl group, substituted or unsubstituted carbon number 
5^-50. 

{0009} 

In General Formula (1), a and b, when with integer 0 - 4, it is 
a a + b=l-2 respectively, is desirable. 

When there are not times when a and b 
becomesimultaneously 0, X is a plural, being same 
respectively .differing, it is possible to be. 

{0010} 

You can list fluorine, chlorine, bromine, iodine as 
example of halogen atom in X. 

As example of substituted or unsubstituted alkyl group in X, 
methyl group, ethyl group, propyl group, isopropyl 
group, n-butyl group, s - butyl group, isobutyl group, 
t-butyl group, n - pentyl group, n-hexyl group, n - heptyl 
group, n-octyl group, hydroxymethyl group, 1 - 
hydroxy ethyl group, 2 - hydroxy ethyl group, 2 - hydroxy 
isobutyl group, 1,2 -di hydroxyethyl group, 1,3 -di hydroxy 
isopropyl group, 2,3 -di hydroxy-t-butyl group, 1,2,3 - 
trihydroxy propyl basis and chloromethyl group, 1 -chloro 
ethyl group, 2 -chloroethyl group, 2 -chloro isobutyl group, 
1,2 -di chloroethyl group, 1,3 -di clo Ro isopropyl group, 2,3 
-di clol#ro-x propyl basis and bromomethyl group, 1 - 
bromoethyl group, 2 - bromoethyl group, 2 - bromo isobutyl 
group, 1,2 -di j^U^ ethyl group, 1 and 3 -di the 3? 



Page 9 Paterra Instant MT Machine Translation 



JP2004059535A 

□^-rv:^pe;u». 2, 3->:;:fa^-t-3f^ 
-/b*. 1. 2, 3-hU:^n^:fpe;u«.3-K^ 
^Vl'^s 1 -3-Kxf^;uS, 2-a-Kxf^;u 
2-3-K'f v:?^;uS, 1 , 2-v3-Kx^ 
3-v3-K'fv:^pe;b».2, 3-v 

3— f^*-t-^^VUS. 1, 2. 3-MJ3— K^^Ptf 
^US. T5/>f^;US, 1 -TS/X^/U*, 2- 
75/X5^;|,« , 2-75/'rv:f^^U», 1 . 2- 

^^75/x^;uS. 1 , 3-vT5y>rv:?pevu 

«.2. 3-v75y-t-:?5^;i,S. 1. 2. 3-H 

Xf^;U«, 2-*>7/X5^;i,S, z-iyyj^y-} 
^-/US, 1. 2-vv7yx^/i.ft, 1. 3— » 

7y-rv:^pe;i,«. 2. 3-i;v7/-t-:yf^ 
1. 2. 3-H»7>'^pe;uS.-hP^ 

^-/U*. 1 --hPX^;bS, 2--KPX5^;U 
2-::ihP'fv:?^;US, 1, 2-v:ihPX 

^yuS. 1. 3-i?^hP'rv:'ne;uS.2. 3- 

i?-hP-t-:f5^;i,S, 1, 2. 3-HJ-hP^ 
[0011] 

XI=j3lt§aj||tL<l4ilgg|(Z)7'J-;i.«0 
^lltLTI*. i —^^^f-^y,^ 2—)- 

■p^fi^m. 1 -7>h'jyi.«. 2-7>h'j;u«, 
9-7>h'j;i.«, 1 -3?x:^>Kij;i,s, 2-:7i 
■^-^h'J^uSv 3-:7x:h>h'J;i'S. 4-:7i:^> 
9-7i:f>hij;us, 1 —f-y^-b- 
Ji&. 2-:^7^-tr-;^S, 9--:>-7^-t-;u 

1 2-eb-;t/S. A-tfiy- 

J\^m. 2-lf ^i-^u-f^bS, 3-tf:7i:^;U'f 

4-e:7x-;u^;i,S. p— 5i-7x-;u-4 
— f ^uS. P-^"— :?i-;i/-3-'f;u*, p-^ 

-:7x^yU-2--f^H|, m-^-:7i-;U-4 

-'f m-^— :7x-;u-3— m- 

p-(2-7xii;u:^Plf ;upi::i;u». 3--><^ 

4->f^;u-i -7>h'j;bS. 4' 
t'7x^;K;i,a, 4"-t-:?5^;u-p-^-:7x 
-;U-4-^';uSSf*<*rfb*l4. 

xicfc(t^gjatL<l*lltS«a)i/^7P7;u+;u 

^US, e^^P^>5^;uS. v<7P^^v;i,». 4 
-;<^;ui/-^p/\^i/^l,, Tjf^y^jt,^^ yji 

[0012] 



2004-02-26 

isopropyl group» 2,3 -di l#buromo-x amino isopropyl group» 
2,3 -di amino -t-butyl group. 1,2,3 - triamino propyl basis. 
You can list cyanomethyl group. 1 - cyanoethyl group. 2 - 
cyanoethyi group. 2 - cyano isobutyl group. 1,2 -di 
cyanoethyl group, 1 ,3 -di cyano isopropyl group . 2,3 -di 
cyano - t-butyl group. 1,2,3 - tri cyanopropyl group, nitro 
methyl group. 1 - nitro ethyl group. 2 - nitro ethyl group. 2 - 
nitro isobutyl group. 1,2 -di nitro ethyl group. 1,3 -di nitio 
isopropyl group. 2,3 -di nitro - t-butyl group. 1,2,3 - tri nhro 
propyl group etc. t-butyl group. 1,2,3 - trichlorot-butyl 
group. 1,2,3 - tribromo propyl group, iodomethyl group. 1 - 
iodoethyl group. 2 - iodoethyl group. 2 - iodo isobutyl 
group. 1,2 -di iodoethyl group. 1,3 -di iodo isopropyl group. 
2,3 -di iodo - t-butyl group. 1,2,3 - tri iodo propyl group, 
aminomethyl group. 1 - aminoethyl group. 2 - aminoethyl 
group. 2 - amino isobutyl group. 1,2 -di aminoethyl group, 
1,3 -di 



{0011} 

You can list phenyl group. 1 - naphthyl group. 2 - n^hthyl 
group. 1 - anthryl group. 2 - anthryl group. 9 - anthryl 
group. 1 - phenanthryl group. 2 - phenanthryl group. 3 - 
phenanthiyl group. 4 - phenanthryl group. 9 - phenanthiyl 
group. 1 - napthacenyl group. 2 - napthacenyl group. 9 - 
napthacenyl group. 1 - pyrenyl group. 2 - pyrenyl group. 4 - 
pyrenyl group. 2 - biphenyl yl group. 3 - biphenyl yl group. 
4 - biphenyl yl group, p - terphenyl - 4 -yl group, p - 
terphenyl - 3 -yl group, p - terphenyl - 2 -yl group, m - 
terphenyl - 4 -yl group, m - terphenyl - 3 -yl group, m - 
terphenyl - 2 -yl group, o - tolyl group, m - tolyl group, p - 
tolyl group, p - t-butyl phenyl group, p - (2 -phenyl propyl ) 
phenyl group. 3 - methyl- 2 - naphthyl group. 4 - metfiyl- 1 - 
naphthyl group, 4 - methyl- 1 - anthiyl group. 4&apos; - 
methylbiphenyl yl group, 4&apos;&apos; - t-butyl - p - 
terphenyl - 4 -yl group etc as example of substituted or 
unsubstituted aiyl group in the X. 



You can list cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group. 4 - methyl 
cyclohexyl. adamantyl group, norbomyl group etc as 
example of substituted or unsubstituted cycloalkyl group in X. 

{0012} 
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:r^Jl^m. ■^atfji.m. -('JZfatf)l 

t-3if^^uS. n-^>^;ua, n-'s^^vyUS. 
n-'^:^^;uS, n-;d-^^;us, tKP^v/->«f- 

^;uS. 2-tKP+v'rv:?^;uS. 1. 2-v 
tKP^i/x^;uS» 1. 3-vtKP+i/-rv:^ 
pe;u»,2. 3-vtKP+«>-t-:?^^u«. 
1. 2, 3-h'jtKP^*>::^pe;bS.'i7PPpt^ 
1 -■i7PPXf^;uS. 2-'57PPX^;u 

2— ?pp-fv::f^;ua, 1, 2-':;^7PPx 
1 . 3-v'^pP'fv:?Pt°;u«, 2. 3- 
s?^pp-t-:?5=-;uS, 1, 2. s-k'J'J^pp::^ 
p^^uS. ^^p^y^^i/S. 1 -3^p^x5^;u 

2- ::fp^x^;uft. 2-^p^'rv:?5^;u 

Its 1, 2-t?^P^X^;U«. 1. 3-v3^P^ 

-rv:^pe;uS. 2. 3-v^p^-t-7^5^;u 
1, 2. 3-Hj:?p^:^pe;u«.3-K>^ 
1 -3-Kx^;u». 2-3-Kxt;uS. 
2-3-K-<v:?f^;i/S. 1. 2-e;3-Kx^;u 

1. 3-i;3-K'f'V:^Pe;U«. 2, 3-v3 

-K-t-:?^;uS. 1, 2, 3-h'j3-K:>'Pt* 

^l/S. 75y;<5^;uS, 1 -75yx5^;uS, 2- 
T5yx^;U«, 2-75/-rV3^^;US. 1. 2- 

vT^yxf^yuji. 1 , 3-v7'5y'rv:>'pif;u 

2. 3-vT5/-t-:f^;uS. 1 . 2. 3-h 

X5^;US. 2-v7'yx^;i/», 2-v7/-<v:? 
^^b*. 1, 2— »Tyxf^;uSs 1. 3-i?v 

TZ-f v:^pe<;i.S, 2. 3-i;vT/-t-^^ 
1. 2. 3-h'JvT/:^Pt°;uS.-hP> 
5=^;i'S. 1 -— hPx^;uS, 2-^hPx^;u 
S» 2--KP-fV^f^;b». 1. 2-v-hPX 
t;uS. 1. 3-i>-hay(yzfa\:f)im. 2. 3- 
i/-hP-t-:^^;uS. 1. 2. 3-h'j-hP:^ 

[0013] 

^omtLXlt. 1 -ep'j;us. 2-tfP'j;u 

3- ep'j;u». t°^v^;us. 2-e'jv- 
;u». 3-e'jv-;us, 4-e'jv-;i.s. 1 - 

-OK'j^uS. 2-'f>K'j;i/S. 3-'f>Ku;u 

2— rv'r>K'j;us. 3-'rv'r>K'j;u». 

'rv'r>K'j;us. 7-'rv-r>K'j;us. 2-3"j 
3-^u;uS, 2-^>i;:77-;u». 3- 

'<>y:7^-;i/a, 6 — i>y:7^^;us. 7- 
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As for substituted or unsubstituted alkoxy group in X, with 
group which is displayed with-OY, as example of Y, methyl 
group, ethyl group, propyl group, isopropyl group, 
n-butyl group, s - butyl group, isobutyl group, t-butyl 
group, n - pentyl group, n-hexyl group, n - heptyl group, 
n-octyl group, hydroxymethyl group, 1 - hydroxyethyl 
group, 2 - hydroxyethyl group, 2 - hydroxy isobutyl group, 

1.2 -di hydroxyethyl group, 1,3 -di hydroxy isopropyl group, 

2.3 -di hydroxy-t-butyl group, 1,2,3 - trihydroxy propyl basis 
and chloromethyl group, 1 -chloro ethyl group, 2 -chioroethyl 
group, 2 -chloro isobutyl group, 1,2 -di chioroethyl group, 
1,3 -di clo Ro isopropyl group, 2,3 -di clol#ro-x propyl basis 
and bromomethyl group, 1 - bromoethyl group, 2 - 
bromoethyl group, 2 - bromo isobutyl group, 1,2 -di ifo^ 
ethyl group, 1 and 3 -di :?P^ isopropyl group, 2,3 -di 
l#buromo-x amino isopropyl group, 2,3 -di amino -t-butyl 
group, 1 ,2,3 - triamino you can list propyl basis and 
cyanomethyl group, 1 - cyanoethyl group, 2 - cyanoethyl 
group, 2 - cyano isobutyl group, 1,2 -di cyanoethyl group, 
1,3 -di cyano isopropyl group, 2,3 -di cyano - t-butyl group, 
1,2,3 - tri cyanopropyl group, nitro methyl group, 1 - nitro 
ethyl group, 2 - nitro ethyl group, 2 - nitro isobutyl group, 
1,2 -di nitro ethyl group, 1,3 -di nitro isopropyl group, 2,3 -di 
nitro - t-butyl group, 1,2,3 - tri nitro propyl group etc. t-butyl 
group, 1,2,3 - trichiorot-butyl group, 1,2,3 - tribromo propyl 
group, iodomethyl group, 1 - iodoethyl group, 2 - iodoethyl 
group, 2 - iodo isobutyl group, 1,2 -di iodoethyl group, 1,3 
-di iodo isopropyl group, 2,3 -di iodo - t-butyl group, 1,2,3 - 
tri iodo propyl group, aminomethyl group, 1 - aminoethyl 
group, 2 - aminoethyl group, 2 - amino isobutyl group, 1,2 
-di aminoethyl group, 13 -di 



{0013} 

As example of substituted or unsubstituted heteroaromatic 
group in X, 1 -pyrrolyl group, 2 - pyrrolyl group, 3 - pyrrolyl 
group, pyridazinyl group, 2 - pyridinyl group, 3 - pyridinyl 
group, 4 - pyridinyl group, 1 - indolyl group, 2 - indolyl 
group, 3 - indolyl group, 4 - indolyl group, 5 - indolyl 
group, 6 - indolyl group, 7 - indolyl group, 1 - iso indolyl 
group, 2 - iso indolyl group, 3 - iso indolyl group, 4 - iso 
indolyl group, 5 - iso indolyl group, 6 - iso indolyl group« 7 - 
iso indolyl group, 2 - fiiryl group, 3 - fiiryl group, 2 - 
benzofiiranyl group, 3 - benzoftiranyl group, 4 - benzofiiranyl 
group, 5 - benzofiiranyl group, 6 - benzofiiranyl group, 7 - 
benzofiiranyl group, 1 - isobenzoiiiranyl group, 3 - 
isobenzoiiiranyl group, 4 - isobenzoiiiranyl group, 5 - 
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2 — r;u«, 1, 7-7x:^>xp'j>-3-'f;u 
1, 7-:7x-^>XQ'j>-4-'r;i,a, 1 7 
-7x:l->XP'j>-5-'f;u«, 1, 7-7x:^ 
>7.P'J>-6-'r;US, 1. 7-7i-f>XPU 

>-8-'r;us. 1, 7-7I:^>xp'J>-9- 
-fvu*. 1, 7-:7x:^>xp"j>-io — 

1. 8-:7x:h>XP'J>-2-'<;U*, 1, 8 

-:?i:h>xPU>-3— f;u«, 1. 8-7i-f 
>XPU>-..4-'f;i,«, 1, 8-7x:^>xp<J 
^"S-'TyuS, 1, 8--7x:^>;^pij>-6- 
-f^u*. 1, 8-:7x-f>xp'j>-7-'(';u^ 

1. 8-3'x:^>XP';>-9-^;i,S^1, 8-3 
x:^>XPU>-10-^;Ht, 1, 9-371-^-:/ 

xpg>-2-'r;i'«. 1. 9-7x-f>xpg> 
-3--i';uS, 1, 9-:7x:^>;^plJ>-4-.J' 
1. 9-7x:^>;?.plJ>-5_^^HI^ 1 

9- 7x:f>7.D'j>-6— fyus. 1, Q-yji 
:^>;^p'J>-7-^;^«,1, 9-7x:h>xp 
'J>-8-'C''l'*. 1. 9-7x:^>;^pij>-io 
-'T^US^I, lO-7x:>->xP'j>-2— f;u 

1. io-:7i:^>xP'j>-3-'r;i.s. 1, 

10- 37x:^>XP'J>-4— f^bS, 1, 10-7 
x1->XP'J>-5— r;US.2, 9-7x:f>X 

p'J>-i->r>'U«.2. 9-7x:h>xP'j>- 

3-'rjb*,2, 9^7x-:^>XP'J>-4— f;U 
».2. 9-7x:*->XD'J>-5-'r;U«,2. 9 

-7x:^>xpu>-6-'r;^s,2. 9-7x:^ 
>XP'j>-7-^';uS.2. 9-7i:>->xpij 
^-8-'1'^l'S.2. 9-7x-^>XP'J>-io 
-•f^Uft. 2, 8-7x-^>XP'J>-1--i';u 
S.2. 8-7x:^>XP'J>-3— 2. 8 

-7i-f>xD'j>-4— r;i/«» 2, 8-7x-^- 
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isobenzofuranyl group^ 6 - isobenzofiiranyl group. 7 - 
isobenzofiiranyl group, quinolyl group. 3 - quinolyl group. 
4 - quinolyl group. 5 - quinolyl group. 6 - quinolyl group. 7 - 
quinolyl group. 8 - quinolyl group. 1 - isoquinolyl group. 3 - 
isoquinolyl group. 4 - isoquinolyl group. 5 - isoquinolyl 
group. 6 - isoquinolyl group. 7 - isoquinolyl group, 8 - 
isoquinolyl group. 2 - quinoxalinyl basis, 5 -quinoxalinyl 
basis,6 -quinoxalinyl basis, 1 -carbozolyl group. 2 - 
carbozolyl group. 3 - carbozolyl group. 4 - carbozolyl 
group. 9 - carbozolyl group. I - phenanthridinyl basis, 2 
-phenanthridinyl basis, 3 -phenanthridinyl basis, 
4-phenanthridinyl basis, 6 -phenanthridinyl basis, 7 
-phenanthridinyr basis, 8 -phenanthridinyl basis, 9 
-phenanthridinyl basis, 10 -phenanthridinyl basis, I -acridinyl 
group. 2 - acridinyl group. 3 - acridinyl group. 4 - acridinyl 
group. 9 - acridinyl group. 1,7 - phenanthroline - 2 -yl 
group. 1,7 - phenanthroline - 3 -yl group. 1 ,7 - 
phenanthroline - 4 -yl group. 1,7 - phenanthroline - 5 -yl 
group. 1,7 - phenanthroline - 6 -yl group. 1,7 - 
phenanthroline - 8 -yl group. 1,7 - phenanthroline - 9 -yl 
group. 1,7 - phenanthroline - 10 -yl group. 1,8 - 
phenanthroline - 2 -yl group. 1 ,8 - phenanthroline - 3 -yl 
group. 1,8- phenanthroline - 4 -yl group. 1,8 - 
phenanthroline - 5 -yl group. 1,8 - phenanttowline - 6 -yl 
group. 1,8 - phenanthroline - 7 -yl group. 1,8 - 
phenanthroline - 9 -yl group. 1,8 - phenanthroline - 10 -yl 
group. 1 ,9 - phenanthroline - 2 -yl group. 1 ,9 - 
phenanthroline - 3 -yl group. 1,9 - phenanthroline - 4 -yl 
group. 1,9 - phenanthroline - 5 -yl group. 1,9 - 
phenanthroline - 6 -yl group. 1,9 - phenanthroline - 7 -yl 
group. 1,9 - phenanthroline - 8 -yl group. 1,9 - 
phenanthroline - 10 -yl group. 1,10 - phenaiithroline - 2 -yl 
group. 1,10 - phenanthroline - 3 -yl group. 1,10 - 
phenanthroline - 4 -yl group. 1,10 - phenanthroline - 5 -yl 
group. 2,9 - phenanthroline - 1 -yl group. 2,9 - 
phenanthroline - 3 -yl group. 2,9 - phenanthroline - 4 -yl 
group. 2,9 - phenanthroline - 5 -yl group. 2,9 - 
phenanthroline - 6 -yl group. 2,9 - phenantl^line - 7 -yl 
group. 2,9 - phenanthroline - 8 -yl group. 2,9 - 
phenanthroline - 10 -yl group. 2,8 - phenanthroline - 1 -yl 
group. 2,8 - phenanthroline - 3 -yl group. 2,8 - 
phenanthroline - 4 -yl group. 2,8 - phenantlroline - 5 -yl 
group. 2,8 - phenanthroline - 6 -yl group. 2,8 - 
phenanthroline - 7 -yl group. 2,8 - phenantl^line - 9 -yl 
group. 2,8 - phenanthroline - 10 -yl group. 2,7 - 
phenanthroline - 1 -yl group. 2,7 - phenanthi^line - 3 -yl 
group. 2,7 - phenanthroline - 4 -yl group. 2,7 - 
phenanthroline - 5 -yl group. 2,7 - phenanthroline - 6 -yl 
group. 2,7 - phenanthroline - 8 -yl group. 2,7 - 
phenanthroline - 9 -yl group. 2,7 - phenanthroline - 10 -yl 
group. 1 - phenazinyl basis, 2 -phenazinyl basis, 1 
-phenothiazinyl basis, 2 -phenothiazinyl basis, 3 
-phenothiazinyl basis, 4 -phenothiazinyl basis, 10 
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>-6-'f;uS, 2. 8-:7x:^>7.P'J>-7- 
•f^uS. 2. 8-:7i:^>;^PU>-9-'f';uS. 
2, 8-:7I■:^>xp'J:✓-1o-'r;^a. 2, 7- 
:7x:>->;<.D'ji/-i-'r;i,S, 2. 7-3'x:J-> 
XO'J>-3-'r;US, 2, 7-:7x-^>7.0U> 
-4-'r;i/*, 2. 7-:7x:^>X□U>-5— < 

^ufts 2. 7-:7x-^>xp'j>-6-'ryu*. 2. 

7-7x:f>XP'J>-8-'l';US. 2. 7-7x 

:^>XP'j>-9-'f;i,S,2, 7-:7x:^>XP 
'j>-io— r;u«. 1 -yjL-f-iy-)im. 2-y 
xi-i>-ji^m. 1 -7iy^7v-;u«. 2-:7x 

xy^Tv-^uS. io-7xy^Tv-;uS. 1 

2-7'xy4^-9-v-;i. 

3- :7iy^-y-i;^;uS, 4-:7x/++hv- 
lo-^xy^^-y-v-^us, 2-:i-4^+>-y'j 
4-:i-^-9-»/yyus, 5-:j-:^-!t'y'j;u 

2-:i-4r-f-vTV^'j;U*, 5-t^-*)-'y7'J 

-^x-;uS, 2->T;uep— ;u-i — r;u 
2->5^;utfp— ;i/-3--<>(uS. 2-^5^ 
;nf p— ;u-4— . 2->^^uep— 
5— f^uS. 3-jt^;ufcfp— ;u-i — f;H|. 

3-;><^;i.eP— ;i/-2-l';bS. 3-;><f^;Utf 

p— ;u-4-'r;uS, 3-/^;uep— ;u-5- 
-r-»HI, 2-t-:?^;ut°p— ;u-4— r;us, 3 
-(2-7i— ;u;::''pt°;u)t°p— — r;u 
2->^;i/- 1 — r>K'j;uS. 4-y^;u- 
1 --OKU-zu*. 2-^^;i.-3-'r>K'j;u 

4- yT;u-3-'f>K'J;uS. 2-t-:ff^ 
;n -'r>K'j;Hi. 4-t-::?^;n --r^KU 

2-t-:?^;u3-'r>K';;u», 4-t-:? 

[0014] 

2-:7xn;i/X^^US, 1 -7x:=.;u^v:::^p 
tf^US. 2-7xz.;u^v:^pe;ua, 37xz:;u 
-t-'^^^uS. a -:^75^;u>f^;u*. 1 - or 
-■ f:7^;ux^;uS, 2- a -:^:7f^;ux5^;u 

1 - or -:^:7f^;u-<v:^pe;i/», 2- a - 
:f75^;U'rv:^pe;i.S. j8 -:*-:75^;i.>^;i. 

1 - i8 -i-y=f-)\,:L=f-)\,m. 2- /S 
;ux5^;uS. 1 - ^ —r:?^)V^y:faif)im. 

y^^^us. 2-(i -t°p'j;i')x^>u*. p->^ 

^u'OSJ^i/S. p-<7Pp/oe;;us. m— ^p 
P'Oi/^uS. o-^pp'Ov^us. p-:?p^ 

'Ov^US. m-3rp^K>v;u*. o-:^P^ 



-phenothiazinyl basis, 1 -phenoxazinyl basis, 2-phenoxazinyl 
basis, 3 -phenoxazinyl basis, 4 -phenoxazinyl basis, 10 
-phenoxazinyl basis, 2-oxazolyl group» 4 - oxazoiyl group» 5 

- oxazoiyl group^ 2 - oxadiazolyl group, 5 - oxadiazolyl 
group, 3 - furazanyl group, 2 - thienyl group, 3 - thienyl 
group, 2 - methyl pyrrole - 1 -yl group, 2 - methyl pyrrole - 3 
-yl group, 2 - methyl pyrrole - 4 -yl group, 2 - methyl pyrrole 

- 5 -yl group, 3 - methyl pyrrole - 1 -yl group, 3 ^ methyl 
pyrrole - 2 -yl group, 3 - methyl pyrrole - 4 -yl group, 3 - 
methyl pyrrole - 



{0014} 

benzyl group, 1 - phenylethyl group, 2 - phenylethyl group, 
1 - phenyl isopropyl group, 2 - phenyl isopropyl group, 
phenyl - t-butyl group, ;al -naphthyl methyl group, 1 - the;al 
-naphthyl ethyl group, 2 - the;al -naphthyl ethyl group, 1 - 
the;al -naphthyl isopropyl group, 2 - the;al-naphthyl isopropyl 
group, the;be -naphthyl methyl group, I - the;be -naphthyl 
ethyl group, 2 - the;be -naphthyl ethyl group, 1 - the;be 
-naphthyl isopropyl group, 2 - the;be-naphthyl isopropyl 
group, 1 - pyrrolyl methyl group, 2 - you can list (1 
-pyrrolyl ) ethyl group, p - methylbenzyl group, m - 
methylbenzyl group, o - methylbenzyl group, p -chloro 
ben^l group, m -chloro benzyl group, o -chloro benzyl 
group, p - bromo benzyl group, m - bromo benzyl group, o - 
bromo benzyl group, p - iodo benzyl group, m - iodo benj^l 
group, o - iodo ben^l group, p - hydroxy benzyl group, m - 
hydroxy benzyl group, o - hydroxy benzyl group, p - amino 
ben^l group, m - amino ben^l group, o - amino ben^l 
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-Ka/<>i;;us, m-^Kp/<>v;;u« . o- 
-hP'Ov^yus, P-v7y^>i;;b« , 
i>T/^>e?;uS, o-t/Tyov/us, 1 -t 
KP+->-2-7xzi;Kv:^pe;us. i-<7P 
a-2-7i^;i.-<V3^peji.S. h'j^;i.s^ 

[0015] 

x(cfc(t^ggitL<(*j8a^a>T'j-;u;i-+v 

-OZtntSH.Z(0mtLX{fPJi-J\, 

-:7x-f>h"j;uft, 2-7x:^>h'J;^*. 3-:? 

9—)-y^-iz-j\,^^ 1 2- 
t°u:i;i.*, 4-eL/-;us. 2-t*:7x^;n' 

ft, P-^— ^x^^U-A-'f^Uft, p-^— :7x 

-;u-3-'r;i'S, p-^— :7x^;u-2-'f;u 

m-^— 7x:=.;i/-4-'f;US, m-^i— 7 
x_;u-3— <;uS, m-^— 7i::.;i/-2— r 
-/US, o-K'J;uS. m-h'j;uS, p-h'j;u«, 
p-t-':f'}')i'yji-)U^. p-(2-7x-;u::fp 
e;i.px^;uft, 3->5^;i,-2— ^7^;m. 
4-^-?^;U-1 — 4-;>t5^;U-1 - 
T^HJ-ZU*, 4' -p'5^;Ut*3'x-^H';b*. 4" 
-t-^^^^iz-p-^i— •7x-;U-4-'1'yi/ft, 2 

-t°p'j;b«, 3-ep'j;uS, 2 

2-'r>K'J;U« . 3— f>K'J;bft. 4- 

T-'f^K'J^US, 1 -'TV-OKU/I/S, 3- 
-TV'T^K'J^ua. 4-'rV'r>K'j;i.», 5— f V 

3-'<>y75-^u«. 4-K>«y 

7^;Uft, 7-K>y:7^-;ug^ 1 — f v/<>y 

:7t7-;us, 3-'rv'<>y:77- ju4^ 4-'fv 

^US, 2- V<j;uft, 3-:^y'j;uS, 4-+/ 

/'Jjm. 8-+yu;uS, 1 —rv^r/'J^uft, 3 
— fv+yj/uft, 4-'fv+y'j;u« , s-'fv 



group, p-nitrobenzyl group, m - nitrobenzyl group, 
o-nitrobenzyl group, p - cyano benzyl group, m - cyano 
benzyl group, o - cyano benzyl group, 1 - hydroxy - 2 - 
phenyl isopropyl group, 1 -chloro - 2 - phenyl isopropyl 
group, trityl group etc as example of substituted or 
unsubstituted aralkyl group In the X. 



{0015} 

As for substituted or unsubstituted aryloxy group in X, as 
example of -OZ and displayingand Z phenyl group. 1 - 
naphthyl group, 2 - naphthyl group, 1 - anthryl group, 2 - 
anthryl group, 9 - anthryl group, 1 - phenanthryl group, 2 - 
phenanthryl group, 3 - phenanthryl group, 4 - phenanthryl 
group, 9 - phenanthryl group, I - napthacenyl group, 2 - 
napthacenyl group, 9 - napthacenyl group, 1 - pyrenyl 
group, 2 - pyrenyl group, 4 - pyrenyl group, 2 - biphenyl yl 
group, 3 - biphenyl yl group, 4 - biphenyl yl group, p - 
terphenyl - 4 -yl group, p - terphenyl - 3 -yl group, p - 
terphenyl - 2 -yl group, m - terphenyl - 4 -yl group, m - 
terphenyl - 3 -yl group, m - terphenyl - 2 -yl group, o - tolyl 
group, m - tolyl group, p - tolyl group, p - t-butyl phenyl 
group, p - (2 -phenyl propyl ) phenyl group, 3 - methyl- 2 - 
naphthyl group, 4 - methyl- 1 - naphthyl group, 4 - methyl- 1 
- anthryl group, 4&apos; - methylbiphenyl yl group, 
4&apos;&apos; - t-butyl - p - terphenyl - 4 -yl group, 2 - 
pyrrolyl group, 3 - pyrrolyl group, pyridazinyl group, 2 - 
pyridinyl group, 3 - pyridinyl group, 4 - pyridinyl group, 2 - 
indolyl group, 3 - indolyl group, 4 - indolyl group, 5 - 
indolyl group, 6 - indolyl group, 7 - indolyl group, I - iso 
indolyl group, 3 - iso indolyl group, 4 - iso indolyl group, 5 - 
iso indolyl group, 6 - iso indolyl group, 7 - iso indolyl 
group, 2 - furyl group, 3 - fiiryl group, 2 - benzofuranyl 
group, 3 - benzofuranyl group, 4 - benzofuranyl group, 5 - 
benzofuranyl group, 6 - benzofuranyl group, 7 - benzofiiranyl 
group, 1 - isobenzofuranyl group, 3 - isobenzofiiranyl 
group, 4 - isobenzofuranyl group, 5 - isobenzofuranyl 
group, 6 - isobenzofuranyl group, 7 - isobenzofuranyl 
group, 2 - quinolyl group, 3 - quinolyl group, 4 - quinolyl 
group, 5 - quinolyl group, 6 - quinolyl group, 7 - quinolyl 
group, 8 - quinolyl group, 1 - isoquinolyl group, 3 - 
isoquinolyl group, 4 - isoquinolyl group, 5 - isoquinolyl 
group, 6 - isoquinolyl group, 7 - isoquinolyl group, 8 - 
isoquinolyl group, 2 - quinoxalinyl basis, 5 -quinoxalinyl 
basis, 6 -quinoxalinyl basis, 1-carbozoIyl group, 2 - 
carbozolyl group, 3 - carbozolyl group, 4 - carbozolyl 
group, 1 - phenanthridinyl basis, 2 -phenanthridinyl basis, 3 
-phenanthridinyl basis, 4 -phenanthridinyl basis, 6 
-phenanthridinyl basis, 7 -phenanthridinyl basis, 8 
-phenanthridinyl basis, 9 -phenanthridinyl basis, 10 
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1 -*;i//\VJ-/uS. 2-*;u/^yij;u«. 3 

3-7x:^>;^'jv-;uS. 4-:7x:f>7>gv::i 
iJiz-^US, 8-7i-f >7.'Ji;z:;i.S. 9-:7i 
1 -T-^^'jv-ybft. 2-7-?'Ji?^;u». 3-7 

-;uS, 1, 7-7i:>->:^PU>-2--<;i/«. 

1. 7-:7i:f>xp'j>-3— f;us. 1. 7-:? 
i:^>XP'J>-4-'(';uS. 1, 7-:7x:^>x 
a'j>-5 — r^u«, 1 . 7-:7x:^>xp'J>- 

6— 1, 7-:7x-^->xp'j>-8-'r;u 

1. 7-7x-^>7.P'J>-9--1';i/*. 1. 7 

-:7i:^>XP'j>-io-'r;i/S. 1, 8-:7x 
:h>XPU>-2-'rJU*. 1 , 8-:7x:^>XP 
'J^-s-'T-zuS. 1. 8-:7x:J->xp'j>-4 

--r^l'*.!, 8-:7x:>->XPU>-5-'f 

1, 8-7x:f>XP'J>-6-'f;i/S. 1. 8 
-7i-^->XP'J>-7-'|';U». 1. 8-Z?n:-r 

>XPU>-9 — f;u«, 1. 8-77i-:f>XP'j 
>-io-'f;uS» 1. 9-:7x-^->xp'j>-2 
— f^i/S. 1. Q-^i-f^xp'j^-s — r;u 

1 , 9-:7xi->xp'j>-4-'r;uS, 1 , 9 
-:7x:^>XP'J>-5-'f;^S. 1. 9-:7x-^ 

>-7-'r;uS. 1, 9-7x-f>xp'j>-8- 

-f^US, 1, 9-:7x:^>XP'J>-10--f';U 
10-7i-^-r/XP'J>-2— f;i/3S. 1, 

io-:7xi->xp'j>-3— r;u», 1. 10-:? 
x:J->XP'j>-4-'i';uS, 1, io-:7x:^> 

XP'J>-5--<;U*, 2, 9-7x:t->XP'J> 

-^—(Jlm.2. 9-:7i-f>XP'j>-3--r 

2. 9-7x-^>XPU>-4 — f 2. 

9-3'x:f>XP'j>-5 — r;uS.2. 9-:7x 

:*->XP'J>-6-'r;b«.2, 9-:7i-^->XP 
'J>-7— r;!'S.2, 9-:7i:J->XP'J>-8 
-'l'-/USv2. 9-7x-^->XP'J>-10-'r;U 

2, 8-:7x:^>XP'J>-1 --rybS. 2, 8 

-:7I:^>XP'Jl/-3— 2, 8-:7i:^ 
>XP'j>-4-'<;i/S. 2. 8-:7x-^>xp'j 

^-S-^rvuS, 2, 8-7x-f>XP'J>-6- 

-fyus. 2, 8-"7i-^>xp'j>-7— r;i/S. 

2. 8-7i-^>XP'J>-9--l';US. 2, 8-:7 
i:t->XP'J>-10-'<;US. 2, 7-7x-f> 

xp'j>-i-'r;us. 2. 7-:7x-^>xp'j> 

-3-'r;US, 2, 7-7x:^l/XP'J>-4-'r 

^i'S.2, 7-:7x:^:/XP'J>-5— <;i.S.2. 

7- :7x:^>XP'J>-6-'f';^S. 2. 7-7x 
:f>XP'j>-8-'fyuS.2, 7-:7i:^>XP 
'J>-9— r;uS, 2. 7-7x:^>XP'J>-10 
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-phenanthridinyl basis, 1 -acridinyl group^ 2 - acridinyl 
group, 3 - acridinyl group, 4 - acridinyl group, 9 - acridinyl 
group, 1,7 - phenanthroline - 2 -yl group, 1,7 - 
phenanthroline - 3 -yl group, 1,7 - phenanthroline - 4 -yl 
group, 1,7 - phenanthroline - 5 -yl group, 1,7 - 
phenanthroline - 6 -yl group, 1,7 - phenanthroline - i -yl 
group, 1 ,7 - phenanthroline - 9 -yl group, 1 ,7 - 
phenanthroline - 10 -yl group, 1 ,8 - phenwthroline - 2 -yl 
group, 1,8 - phenanthroline - 3 -yl group, 1,8 - 
phenanthroline - 4 -yl group, 1,8 - phenanthroline - 5 -yl 
group, 1,8 - phenanthroline - 6 -yl group, 1,8 - 
phenanthroline - 7 -yl group, 1,8 - phenanthroline - 9 -yl 
group, 1,8 - phenanthroline - 10 -yl group, 1,9 - 
phenanthroline - 2 -yl group, 1,9 - phenanthroline - 3 -yl 
group, 1,9 - phenanthroline - 4 -yl group, 1,9 - 
phenanthroline - 5 -yl group, 1,9 - phenanthroline - 6 -yl 
group, 1,9 - phenanthroline - 7 -yl group, 1,9 - 
phenanthroline - 8 -yl group, 1,9 - phenanthroline - 10 -yl 
group, 1,10 - phenanthroline - 2 -yl group, 1,10 - 
phenanthroline - 3 -yl group, 1,10 - phenanthroline - 4 -yl 
group, 1,10 - phenanthroline - 5 -yl group, 2,9 - 
phenanthroline - 1 -yl group, 2,9 - phenanthroline - 3 -yl 
group, 2,9 - phenanthroline - 4 -yl group, 2,9 - 
phenanthroline - 5 -yl group, 2,9 - phenanthroline - 6 -yl 
group, 2,9 - phenanthroline - 7 -yl group, 2,9 - 
phenanthroline - 8 -yl group, 2,9 - phenanthroline - 10 -yl 
group, 2,8 - phenanthroline - 1 -yl group, 2,8 - 
phenanthroline - 3 -yl group, 2,8 - phenanthroline - 4 -yl 
group, 2,8 - phenanthroline - 5 -yl group, 2,8 - 
phenanthroline - 6 -yl group, 2,8 - phenanthroline • 7 -yl 
group, 2,8 - phenanthroline - 9 -yl group, 2,8 - 
phenanthroline - 10 -yl group, 2,7 - phenanthroline - 1 -yl 
group, 2,7 - phenanthroline - 3 -yl group, 2,7 - 
phenanthroline - 4 -yl group, 2,7 - 
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-yi'*. 2-^X-;uS. 3-^X-;u^ . 2- 

^uea-;u-i — f;us^ 3-^5^yuep-;i.- 
2-'r;uS. 3-y^;ut°a— ;i,-4-'i';us 
s-pt^^ben-yu-s—ryus, 2-t-:?5^/L, 
ea-yu-4— f;i,a, 3-(2--7i^;u:fpe 
;u)ep-;u-i -'Tyus, 2-^5f;i,-i - 
K'j;u*, 4->5^;u-i — oK'jyuS, 2-> 
^'yi'-s— r>Ku;u*, 4-/f^;u-3-'f>K 
Uyi-*, 2-t-3^^;n -'T^K'JybS. 4-t- 

[0016] 

X|cfc(t^ag|t,L<(i»ia«|(D7'J-;U?:i-S 

li. -szi:a3:n.z0«tLri*ffriHT'J-yu 

[0017] 

ti^^tii o~5oa>ii^ST'j-;us-e&y, 

Ar' l*a^tL<li»lMfi|a)fe|gt^a6~50© 

(AK1 )f*. BSltL<liJiiaSl©««ai»6~ 
50©7'J-yU«T?fc^o) 
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{0016} 

As for substituted or unsubstituted aryl thio group in X, you 
can list those which are similar to Z of aforementioned 
aryloxy group as example of -SZ and thedisplaying and Z. 

As for substituted or unsubstituted alkoxy carbonyl group in 
X you can list those which are similar to Y in aforementioned 
alkoxy group as example of -COOY and thedisplaying and Y. 

{0017} 

In General Formula (I), as for Ar with fused ring aryl group 
of substituted or unsubstituted nucleus caibon number 10-50, 
as for Ar' it is a substituted or unsubstituted nucleus carbon 
number 6 to 50 aryl group. 

As example of fused ring aryl group of Ar, below-mentioned 
General Formula 

{Chemical Formula 6 } 

(Ar (1) is substituted or unsubstituted nucleus carbon number 
6 to 50 aryl group. ) 
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AK1 )(DT'J-;US<!:LTIi. friSLfcXlcfclf 
)IC33L^T, Ar' (D7'J-;U«a)m<*:«IJ 

[0018] 



Empty choose be able to list basis, with alkoxy 

groups alkyl groups phenyl group» alkylphenyl group the 
optionally substitutableo 

As aryl group of Ar (1), you can list those which are similar to 
aryl group in X which is mentioned earlier. 

In General Formula (1), as embodiment of aryl group of Ar', 
you can Jistthose which are similar to aryl group in X which is 
mentionedearlier. 

{0018} 

n is integer 1 - 3. 

In addition, when n is 2 or more, inside [ ] 

{Chemical Formula 7 } 

Being same, differing, it is possible to be. 




[0019] 
[0020] 



{0019} 

You can list halogen atom ^ hydroxyl group-^ nitrogroup^ 
cyano group^ alkyi group^ aryl group^ cycloalkyl group^ 
alkoxy group^, heteroaromatic group^ araikyl group^ 
aryloxy group ^ aryl thio group, alkoxy carbonyl group, or 
carboxyl group etc as substituent in theaforementioned X. Ar 
and basis which Ar' shows. 



{0020} 

embodiment of light-emitting material for organic EL device 
which is displayed with General Formula (1) of this invention 
is shown below, but it is not something which isHmited in 
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these example compound. 
Furthermore, Me shows methyl group. 
{Chemical Formula 8 } 
{0021} 






[0022] 



{Chemical Formula 9 } 
{0022} 
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^ '"^ "1 0^ {Chemical Formula 10 } 

[0023] {0023} 
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AN17 
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lit^^} {Chemical Formula 1 1 } 

[0024] {0024} 
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ANI9 




AN25 
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{Chemical Formula 1 2 } 
{0025} 
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AN26 




AN27 




AN30 



OMe 
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i}irtB*«i»Kiijb<. s^»2iiat;/xi*iE 

[0027] 

nbi4] 

[0028] 



light-emitting material for organic EL device of this invention 
consists of anthracene derivative which isdisplayed with . 
aforementioned General Formula (1). 

said organic thin film layer at least 1 layer, contains 
light-emitting material for aforementioned organic EL device 
as for organic EL device of this invention, organic thin film 
layer which consists of the one layer or muhiple layers which 
at least includes light emitting layer between cathode and the 
anode in organic EL device which clamping is done, as 
component of alone or mixture. 

When as component of alone or mixture, aforementioned 
organic thin film layer, has the electron transporting layer 
and/or hole transporting layer, said electron transporting layer 
and/or hole transporting layer, contains light-emitting material 
for aforementioned organic EL device itis desirable. 

{0027} 

In addition, organic EL device of this invention, when 
aforementioned light emitting layer.fiirthermore contains aryl 
amine compound and/or styiyl amine compound, is desirable. 

As styiyl amine compound, those which are displayed with 
below-mentioned General Formula (2) are desirable. 

{Chemical Formula 14 } 

{0028} 



Ar2 



N 



(2) 
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-(USA^bSlitl-Si-^fcy. Ar(3 )SU^Ar 
(4 )(*.-etl-Ptl7K^Jl^X(iK^jg(*<6~2 
00)51 SSlS-Cfey. Ar(2 ),Ar(3 )ai;Ar 
(4 )liM^$*lL^rtJ:l^ml*1~4a)g|a 
T*feSo * bl^»*L<l*Ar(3 )XliAr(4 )(D 

-CT% K^iiaA<6~20a>^SSl»<l:Lri*. 
[0029] 

(S-^^AKS )~Ar(7 SgitUliSSS 
1~4(DSSl-C&^„) 



(In Formula, as for Ar (2), phenyl group. biphenyJ group, 
terphenyl group, stilbene basis, with group whichis chosen 
fiom di styryl aryl group, Ar (3) and as for Ar (4), 
therespective hydrogen atom or carbon number may be to be 
substituted with aromatic group 6 -20, Ar (2), Ar (3) and as 
for Ar (4). m is integer 1 - 4. Furthermore preferably Ar (3) or 
at least one of Ar (4) is substitutedwith styryl group. ) Here, 
carbon number you can list phenyl group, naphthyl group, 
anthranyl group, phenanthiyl group, terphenyl group etc as 
aromatic group 6 - 20. 

{0029} 

As aryl amine compound, those which are displayed with 
below-mentioned general formula (3) are desirable. 

{Chemical Formula 1 5 } 

(In Formula, Ar (5) - Ar (7) is aiyl group of substituted or 
unsubstituted nucleus carbon number S~40. p is integer 1 - 
4.) 



Arc 



N 



Arc 



Ar, 



(3) 



[0030] 

It. m^ii. ■pii-ji,^. :^:7f^;^^. T^h'y- 
iiyji—ji^. ^—yjL-)i,^, t°n— 

I*. ^MWn ~6©7.;i/+;i/S(x5^;ua, >^ 
-(US. t-y^ji&^ ^>^^us. 's+i/;!.*. 

i-::fn,-K+v*. n-:^D;K4i>s. s-^ 

;i.:i-:^rvSI|). ^ll^^ia5~4oa)7U-^u 
S. <S/i^-l6![5~40fl)7''J— ^us^eM^^tifc 
75^8. felS^S!{5~40a)7'J— yi/S^^-f 



{0030} 

Here, nucleus carbon number you can list for example phenyl 
group, naphthyl group, anthranyl group, phenanthiyl 
group, pyrenyl group, coronyl group, biphenyl group, 
terphenyl group, pillow jp9jpl 1 basis, fiiranyl group, 
thiophenyl basis, benzo thiophenyl basis,oxadiazolyl group, 
biphenyl anthranyl group, indolyl group, carbozolyl 
group, pyridyl group, benzo quinoly I group, fluoran 
thenyl basis, acenaphtho fluoran thenyl basis and stilboie 
basis etc as aiyl group S - 40. 

Furthermore, carbon number 1 to 6 alkyl group (ethyl group, 
methyl group, i - propyl group, n - propyl group, s - butyl 
group, t-butyl group, pentyl group, hexyl group, 
cyclopentyl group, cyclohexyl group etc), carbon number 1 
to 6 alkoxy group (ethoxy group, methoxy group, i - 
propoxy group, n - propoxy group, s - butoxy group, t - 
butoxy group, pentoxy group, hexyloxy group, cyclo 
pentoxy group, cyclohexyloxy group etc), you can list ester 
group, cyano group, nitro group, halogen atom etcwhich 
possesses ester group, carbon number 1 to 6 alkyl group 
which possesses aryl group of amino group, nucleus number 
of atoms 5-40 whichis substituted with aryl group of aryl 
group, nucleus number of atoms 5-40 of nucleus number of 
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■f^xxx;!'*. i^7/&. -ha*, /\py> 

[0031] 

Xlt. (1 )ll^/'ll3tP/ltS(2)RiS/]Efl. 
^^aA^XIl®(4)|iiS/iEfl,aA®/'IB3t 

/iEfLaAJi/iEfl,«5jil®/li3tS/m^a 

»«:|i/«iliiIi/l63feJi/|6«li/B5«(l 

/iEfl.aA)i/iEfl.^i^l/|g3tli/m^a 
A®/ltS«fi:®«jt^^lf-6CtA<r-#*„ 



CtLb©I^'T♦ii«(8)(7>«j?lcA<^^*L<fflL^^)*t 



T-fey. ■e(DS3t14lC-^l^Ttt. 400~700n 
[0032] 
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atoms 5-40 as substituent where this aryl group is desirable. 
{00 31} 

You explain below, concerning element configuration of 
organic EL device of this invention. 

As representative element configuration of organic EL device 
of this invention, (1) anode/light emitting layer/cathode (2) 
anode/hole injection layer/light emitting layer/cathode (3) 
anode/light emitting layer/electron-injecting layer/cathode (4) 
anode/hole injection layer/light emitting 
layer/electron-injecting layer/cathode (5) anode/organic 
semiconductor layer/light emitting layer/cathode (6) 
anode/organic semiconductor layer/electron barrier layer/light 
emitting layer/cathode (7) anode/organic semiconductor 
layer/light emitting layer/ deposit improvement layer /cathode 
(8) anode/hole injection layer/hole transporting layer/light 
emitting layer/electron-injecting layer/cathode (9) 
anode/insulating layer/light emitting layer/insulating 
layer/cathode (10) anode/inorganic semiconductor 
layer/insulating layer/light emitting layer/insulating 
layer/cathode (11) anode/organic semiconductor 
layer/insulating layer/light emitting layer/insulating 
layer/cathode (12) anode/insulating layer/hole injection 
layer/hole transporting layer/light emitting layer/insulating 
layer/cathode (13) anode/insulating layer/hole injection 
layer/hole transporting layer/light emitting 
layer/electron-injecting layer/cathode or other structure can be 
listed. 

It can use configuration of (8) usually desirably among these, 
but itis not something which is limited of course in these. 

It produces this organic EL device, usually on substrate of 

translucent. 

As for this transparent substrate with substrate which supports 
organic EL device, those where transmittance of light of 
visible region of 400 - 700 nm is 50% or higher concerning 
translucent, are desirable, furthermore it is desirable touse 
smooth substrate. 

{0032} 

As this kind of transparent substrate, it can use for ideal for 
example glass sheets synthetic resin sheet etc. 

As glass sheet, you can list sheet which formed with 
especially soda lime glass^ barium ♦ strontium content 
glass^ lead glass, alumino silicate glass, borosilicate 
glass, barium borosilicate glass, quartz etc. 

In addition, polycarbonate resin, acrylic resin, 
polyethylene terephthalate resin^ polyether sulfide resin^ 
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'^iz^ ±ifi(7)ii^iiLT(4. tiimm^o^^i^ 

Cul, ITO(-<>v'!7A5^>;i-4rvK). S 
nO(2 ), ZnO. In-Zn-O^Ei:0!)3iai±*?*4 

nm'-l 1/ m» |ffSL<l4lO~200nm®®H'e 
[0033] 

?RfC. It^tLTIi. tt*li3S(D/h^lM4eVJJl 



U^^-tJA, V<f^o>^A-IS^^. T;U5^':7A 
ytkitTJl^S.—'^A, Al/Li(2 )0, AI/LiO 
(2: ). AI/LiF. 7;U5-'l7A-'J^'!7A^^. 

Ti)mtL<. ^blC. Onm~1 li 

m. 5fSL<l*50-'200nm-Cj&-5. 

[0034] 

*l|B^a)WtSEL^^^|CJ3t^TI*. C0J:-5lCL 
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polysulfone resin or other sheet it is listed as synthetic resin 
sheet. 

Next, it can use those which designate (4 eV or more) metaU 
alloy, electrically conductive compound or these mixture 
where work function is large as above-mentioned anode, as 
electrode substance desirably. 

As embodiment of this kind of electrode substance, Au or 
other metal,Cu I,ITO (indium chin oxide ), SnO (2), youcan 
list ZnO,In - Zn - O or other electrically conductive material. 

This anode is formed, these electrode substance, thin film can 
be formed with the vapor deposition method and sputtering 
method or other method. 

This anode, when light emitting from above-mentioned light 
emitting layer is removedfrom anode, has had kind of 
characteristic where transmittance for the light emitting of 
anode 10% compared to becomes large, it is desirable. 

In addition, as for sheet resistance of anode, those of several 
hundred :oa/square or below are desirable. 

Furthermore, film thickness of anode depends on also 
materia], but itis selected in range of usually 10 nm~l ;mu 
m^ preferably 10-200 nm. 

{0033} 

Next, it can use (4 eV or less ) metal , alloy, electrically 
conductive compound where woric function is small as 
cathode,and those which designate these mixture as electrode 
substance. 

As embodiment of this kind of electrode substance, 
sodium,sodium - potassium alloy. 
magnesium,lithium,magnesium * silver 
alloy,aluminum/aluminum oxide,AI/Li (2) 0,AI/Li O (2), you 
canlist Al/LiF,aluminum * lithium alloy,indium,rare earth 
metal etc. 

This cathode can produce these electrode substance by 
forming thin film with vapor deposition and sputtering or 
other method . 

When here, light emitting from light emitting layer is 
removed fi-om cathode, itenlarges transmittance for light 
emitting of cathode than 10% it is desirable. 

In addition, sheet resistance as cathode several hundred :oa 
/square or below is desirable,furthermore, film thickness is 
usually 10 nm-l ;mu m. preferably 50-200 nm. 

{0034} 

Regarding organic EL device of this invention, in surface of 
at least one of the pair of electrodes which is produced in this 
way, it is desirable to arrange chalcogenide layer, metal halide 
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XS2). AIOx(1^X^1. 5). SiON, SiAION* 

\t. m^liUF, MgF(2 ). CaF(2 ), y-jit^ 

tLXlt.M^itCs(2 )0. Li(2 )0. MgO, S 
rO, BaO. CaOJ5:fA<»*L<^lf b*l-5o 
[0036] 

J:5lcLTft§S^;h,fc-?tO!)lScD'>^?<tt,- 



»*LL^a5c1±K-/<>h<^:LTIi, 7;u*U^ 

A 1 A«ltB : mHiEPjtal^lclifliXlijETL 
TL)*«»(D:t|-e^i!)$#i,«i|g|A3T|£^iHI 
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layer or metal oxide layer (Below, these are called surface 
layer, is. ). 

Concrete, on anode surface of light emitting layer side 
chalcogenide (oxide is included. ) layer of the silicon and 
aluminum or other metal, in addition, it is good to arrange 
metal halide layer or metal oxide layer on cathode surface of 
light emitting layer side. 

Because of this, stabilization of drive is assured, it is possible. 

{0035} 

As above-mentioned chalcogenide, for example SiOx (1 <= 
XD2 ), Al Ox (1 <= XD 1 .5 ), you can list SiON,Si Al ON etc 
desirably, for example LiFJVfg F (2), Ca F (2), you can list the 
rare earth fluoride metal etc desirably as metal halide, you can 
list for example Cs (2) OJ.i (2) 0,MgO,Sr03aO,CaO etc 
desirably as metal oxide. 

{0036} 

Furthermore, regarding organic EL device of this invention, 
electron transport chemicalcompound and also it is desirable 
in surface of at least one of the pair of electrodes which is 
produced in this way to arrange mixing area or positive 
hole-conducting compound and oxidative dopant of 
reductivity dopant mixing area. 

When it makes this way, electron transport chemical 
compound anion becomefrom mixing area to light emitting 
layer fill and transmit electron becomes easyto be reduced. 

In addition, positive hole-conducting compound oxidation 
cation become fh)m mixing area to light emitting layer fill 
and transmit positive hole becomes easy to be done. 

As desirable oxidative dopant, there is various Lewis acid and 
a acceptor compound. 

As desirable reductivity dopant, alkali metal,alkali metal 
chemical compound, there is a alkaline earth metal,rare earth 
metal and these compound. 

Regarding organic EL device of this invention, * 1 *injection 
function;electric field imparting time fills positive hole jfrom 
anode or hole injection layer be able to do light emitting layer, 
fimctionwhich can fill electron & 2 *transport function; which 
function which move the charge (electron and positive hole ) 
which was filled by power of electric field & 3 *light 
emission function;electron and theplace of recombination of 
positive hole which are offered fh)m cathode or 
electron-injecting layer. It possesses function which can 
connect this to light emitting. 

{0037} 

for example vapor deposition methods spin coating methods 
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mmizmt^LxmT&tLtz'^. 

[0038] 

tj:i^i^mx\ mMiCcfcy. m^miz^ **b^cd 
mmLxt^i\ 



A^«j(+. fttftm^^xm^t^mx&ox. 

^5, 5eVJ^iTit/^^l^o 

L<.^^lClEft(7)^l)JtA<.^Jilil04 -1 
06 Vy'cm(Dm^mi}UmiZ^'ptji<tt^0-6 
cm2 /V-fl?T*(fe-5ta)A<»*LL^ 

t©-^. ^mELm^cDiEimxmiz^m^ti 



LB method or other known method can be applied as method 
which forms this light emitting layer. 

light emitting layer is especially molecule built up film, it is 
desirable . 

Here molecule built up fihn, it settles from material 
compound of gas state and thin film and solidification it is 
done solution state or liquid state which were formed from 
material compound and with thing of film which was fomied, 
usually this molecule buih up film fraction it is possible thin 
film which was formed by LB method (molecule built-up 
film ) with with difference of cohesive structure^ higher 
dimensional structure and functional differencewhich 
originates in that. 

In addition as disclosed in Japan Unexamined Patent 
Publication Showa 57 - 51781 disclosure, melting resin or 
other binder and material compound in solvent, after making 
solution , making thin film it does this with the spin coating 
method etc, with , it can form light emitting layer. 

{0038} 

Regarding to this invention, in range where objective of this 
invention isnot impaired, it is possible to light emitting layer, 
to contain light-emitting material of theother public 
knowledge other than light-emitting material of this invention 
due to desire, inaddition, to laminate light emitting layer 
which includes light-emitting material of other public 
knowledge in light emitting layer which includes 
light-emitting material of this invention, it ispossible. 

Next, positive hole injection ♦ transport layer helps positive 
hole injection to light emitting layer, at layer which 
istransported to light emitting domain, degree of positive hole 
transport is large, ionization energy usually 5.5 eV or less is 
small. 

As this kind of positive hole injection * transport layer 
transports positive hole to light emitting layer with, the 
material which a lower electric field strength is desirable, 
furthermore mobility of the positive hole, at time of electric 
field imparting of for example 104 -106 V/cm, those which 
are 10 - 6 cm<SP>2</SP> * second at least is desirable. 

As electric charge transport material of positive hole as this 
kind of material, until recently, in light guide transmission 
material common use those which are done. Selecting those of 
option from midst of those of public knowledge which is used 
for hole injection layer of organic EL device you can use. 

And, this positive hole injection ♦ transport layer is formed, 
with for example vacuum vapor deposition methods spin 
coating methods casting methods LB method or other 
known method making thin film it should havedone positive 
hole injection ♦ transport material. 
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mifh»jx(8-4-y'j/-w;i/5-'^A^m 

[0040] 
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In this case, as for film thickness as positive hole injection * 
transport layer, there is not especiallyrestriction. They are 
usually 5 nm-5 ;niu m. 

{0039} 

Next, electron-injecting layer * transport layer helps fill of 
electron to light emitting layer, at layerwhich is transported to 
light emitting domain, electron mobility is large, in 
additiondeposit improvement layer is layer which consists of 
material whose deposit of especially cathode is good in this 
electron-injecting layer. 

8 -hydroxy quinoline or its derivative metal complex is ideal 
as material which is used for electron-injecting layer. 

Description above 8 -hydroxy quinoline or its derivative as 
embodiment of metal complex, 8 -quinolinol you canuse 
metal chelate oxynoid compounds for example tris (8 
-quinolinol ) aluminum which includes chelate of (Generally 
8 -quinolinol or 8 -hydroxy quinoline ) as electron 
implantation material. 

{0040} 

In addition, generally, in ultrathin film in order impression to 
do the electric field, pixel defect is easy to cause with leakage 
and short . 

In order to prevent this, it is good inserting insulating thin 
film layer between the pair of electrodes. 

You can list for example aluminum oxide^ lithium fluoride^ 
lithium oxide^ cesium fluoride^ cesium oxide., 
magnesium oxide^ magnesium fluoride^ calcium oxide^ 
magnesium fluoride^ aluminum nitride^ titanium dioxide^ 
silicon oxide^ germanium oxide^ silicon nitride^ boron 
nitride^ molybdenum oxide.,, ruthenium oxide ^ vanadium 
oxide etc as material which is used for insulating layer. 

Making use of these mixture and lamination it is good. 
{0041} 

Next, concerning method which produces organic EL device 
of this invention, if anode^ light emitting layer^ according 
to need hole injection layer^ and according to need 
electron-injecting layer are formed with for example 
above-mentioned material and method and cathode should 
have been formed lastly. 

In addition, is possible also fact that organic EL device is 
produced with order of opposite to description above from 
cathode to the anode. 

{0042} 
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Below and on transparent substrate, anode/hole injection 
layer/light emitting layer/electron-injecting layer/cathode 
sequential you explain concerning theproduction example of 
organic EL device of configuration which is provided. 

First, on suitable transparent substrate, thin film which 
consists of anode material in order tobecome film thickness of 
range of 1 ;mu m or less, preferably 1 0^-200 nm, it forms 
with vapor deposition method, or sputtering method makes 
anode. 

Next, hole injection layer is provided on this anode. 

It forms hole injection layer, as mentioned earlier, with 
vacuum vapor deposition methods spin coating method, 
casting method. LB method or other method , it ispossible , 
but uniform film is easy to be acquired, forms fi-om the or 
other point which at same time pinhole is difficult to 
occurwith vacuum vapor deposition method is desirable. 

When hole injection layer is formed with vacuum vapor 
deposition method , vapor deposition condition it differs the 
compound which is used (material of hole injection layer ), 
depending upon crystal structure and recombination 
structureetc of hole injection layer which is made objective, 
but vapor deposition source temperature 50--450 0 . degree 
of vacuum 10-7-10-3 torr. vapor deposition rate 0.0 1 to 
5 0 nm/sec. substrate temperature - 50 -300 *, it selects 
generally appropriately in range of film thickness 5 nm~5 ;mu 
m it is desirable. 

{0043} 

Next, light emitting layer is provided on this hole injection 
layer. 

Making use of light-emitting material which relates to this 
invention it can form alsoformation of this light emitting 
layer, by doing light-emitting material with vacuum vapor 
deposition method, sputtering, spin coating method., 
casting method or other method , the making thin film, but 
uniform film is easy to be acquired, forms fix)m or other point 
which at same time pinhole is difficult to occur with the 
vacuum vapor deposition method is desirable. 

When light emitting layer is fomned with vacuum vapor 
deposition method , vapor deposition condition differs 
dependingupon compound which is used, but it can select 
from midst of the range of conditions which is similar to 
formation of hole injection layer generally. 

film thickness range of 1 0 - 40 nm is desirable. 
{0044} 

Next, electron-injecting layer is provided on this light 
emitting layer. 



Page 33 Paterra Instant MT Machine Translation 



JP2004059535A 



[0045] 

^(D^mELm'Fizm^m&immt^m^. 

+ . HS^-CDlittlcLT. 3-40V© 
[0046] 

[HSfeiJiJ] 

^xiz^ ^^BM^mmmiz^^j^H^izmmizmm 

+v;u-9, io-7>h^4y>(7)^i5E4~:/p 

:^h'J'>A243gi:7K1. 3 U^>h;i/^3g*>h;i/ 
a):7-7Xa|zA*L. 60"CST*JPgfiLJ§«Lfco 

K90g i:B^l|/<^v'>A3. 9g(m^1bi5ea 



2004-02-26 

In this case forms similarity to hole injection layer. light 
emitting layer, from necessity toobtain uniform film with 
vacuum vapor deposition method is desirable. 

It can select vapor deposition condition from range of 
conditions which is similar to hole injection layer, light 
emitting layer. 

And, laminating cathode lastly, it can acquire organic EL 
device. 

cathode being something which configuration is done from 
metal, canuse vapor deposition method . sputtering. 

But, in order to obey organic layer of substrate from damage 
at thetime of film manufacture, vacuum vapor deposition 
method is desirable. 

With one-time pulling a vacuum, being consistent, produces 
production of organic EL device above, from anode to 
cathode is desirable. 

{0045} 

When imparting it does direct current voltage in this organic 
EL device, when voltage of 3 -40 V imparting is done anode 
+, - cathode to polarity, itcari observe light emitting. 

In addition, imparting doing voltage with polarity of opposite, 
the current does not flow, light emitting does not occur 
completely. 

Furthermore, when imparting it does alternating current 
voltage, when anode +, the cathode - becoming polarity only, 
uniform light emitting is observed. 

In this case, wavefonn of alternating current which imparting 
is done may be option. 

{0046} 

[Working Example(s)] 

Next, this invention furthermore is explained in detail with 
Working Example , but this invention is not something which 
is limited with these examples. 

Working Example 1 (Synthesis of compound (ANl )) (1) 2 
-cyclohexyl - 9,10 - anthraquinone synthesis 4 -bromo 
phthalic acid anhydrous thing 130 g (Tokyo Kasei Kogyo Co. 
Ltd. (DB 69-058-7365 ) supplied ) with you inserted sodium 
carbonate 243g and water 1.3 liter in the flask of 3 liter, 60 * 
to heated and melted. 

It cooled to dissolving rear chamber warm, it agitated 
including cyclohexylboronic acid 90g and palladium 
acetate 3.9g (Tokyo Kasei Kogyo Co. Ltd. (DB 69-058-7365 ) 
supplied ). 

After that 12 hours it reacted with room temperature . 
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After reacting it added, heated water, melted precipitated 
crystal, filtered catalyst, acid put out with concentrated 
hydrochloric acid , filtered precipitated crystal, the water 
wash did. 

It extracted this with ethylacetate, dried with anhydrous 
magnesium sulfate, concentration and diying did. 

You inserted this in acetic anhydride 500 ml (Hiroshima 
Wako supplied ), 80 * with 3 hours reacted, afterthat removed 
acetic anhydride under vacuum, dry solid did and acquired the 
acid anhydride. 

It melted benzene 50 ml (Hiroshima Wako supplied ) in 1 and 
2 -dichloroethane 670 ml next, it cooled somewhatinciuding 
anhydrous aluminum chloride 162.7g. 

While paying attention to heat emission, it added 
aforementioned acid anhydride in this, 40 ♦ with 2 hours 
reactions later, added to ice water,extracted with chloroform, 
water wash did. 

This after drying it concentrated with anhydrous magnesium 
sulfate, it filtered the precipitate including hexane. 

150 * it heated poly phosphoric acid 2 liter next, under 
agitating, at a time trace added above-mentioned precipitate, 3 
hours agitated with same temperature. 

It added reaction mixture in ice, filtered precipitated crystal, 
after water wash,melted in chlorofoim, after drying, column 
purification did with anhydrous magnesium sulfate. 

objective distillation flection was concentrated, crystal 73g 
which was precipitated including hexane, was filtered. 

When FD - MS (field desorption mass analysis) of this 
compound was measured concerning crystal which it 
acquires, from fact that m/z =292 acquires C (20) H (20) Q 
(2) vis-a-vis = 292, 2 -cyclohexyl - 9,10 - anthraquinone and 
identification it did, (yield 44 % ). 

{0047} 

Under synthetic Ar atmosphere of (2) compound (ANl ), 2 
-bromon^hthalene 8g it mehed the(Aldrich supplied ) in 
mixed solvent of anhydrous THF 50 mK anhydrous toluene 
50 ml, - 20 * cooled with dry ice/methanol bath. 

- 20 * with 1 hour it agitated to this including n-butyl 
lithium/hexane solution 24 ml (1 .6 moV liter ). 

7 hours agitating with room temperature including 2 
-cyclohexyl - 9,10 - anthraquinone 4.0g where in this 
itacquires with (1), overnight it left. 
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inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution 50 ml, fraction collection it did 
organic layer, washed with saturated saline, dried with 
magnesium sulfate, solvent removal did andacquired pale 
yellow oil. 

Refining this with column chromatography, it acquired light 
brown amorphous solid. 

Under Ar atmosphere, it melted this in acetic acid 70 ml, 3 
hours reflux it did including potassium iodide 8.5g 
(Hiroshima Wako supplied ). 

inactivation doing reaction mixture with 50% phosphinic acid 
aqueous solution 50 ml, it filtered solid whichit occurs, 
washed with water and and methanoK acetone acquired pale 
yellow solid. 

Suspension doing this in boiling toluene 50 ml, after cooling, 
filtering anddrying, it acquired pale yellow solid 4.7g. 

When FD - MS of this compound was measured concerning 
solid whichit acquires, from fact that m/z =514 acquires C 
(40) H (34) vis-a-vis = 514, this compound was done ANl 
and identification, (yield 67 % ). 

{0048} 

Working Example 2 (Synthesis of compound (AN2 )) (1) 2 - 
(adamantyl - 1 - yl ) - 9 and 10 -anthraquinone synthesis 4 
-bromo phthalic acid theanhydrous thing 130 g (Tokyo Kasei 
Kogyo Co. Ltd. (DB 69-058-7365 ) supplied ) with you 
inserted sodium carbonate 243g and waterl .3 liter in flask of * 
3 liter, 60 * to heated and melted. 

It cooled to dissolving rear chamber warm, it agitated 1 
-adamantyl boronic acid 126g and including palladium acetate 
3.9g (Tokyo Kasei Kogyo Co. Ltd. (DB 69-058-7365 ) 
supplied ). 

After that 12 hours it reacted with room temperature . 

After reacting it added, heated water, melted precipitated 
crystal, filtered catalyst, acid put out with concentrated 
hydrochloric acid , filtered precipitated crystal, the water 
wash did. 

To extract this with ethylacetate, diy with anhydrous 
magnesium sulfate, concentration dry IKI. 

You inserted this in acetic anhydride 500 ml (Hiroshima 
Wako supplied ), 80 * with 3 hours reacted, afterthat removed 
acetic anhydride under vacuum, dry solid did and acquired the 
acid anhydride. 

It melted benzene 50 ml (Hiroshima Wako supplied ) in 1 and 
2 -dichloroethane 670 ml next, it cooled somewhatincluding 
anhydrous aluminum chloride 162.7g. 
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While paying attention to heat emission, it added 
aforementioned acid anhydride in this, 40 ♦ with 2 hours 
reactions later, added to ice water,extracted with chloroform, 
water wash did. 

This after drying it concentrated with anhydrous magnesium 
sulfate, it filtered the precipitate including hexane. 

1 50 ♦ it heated poly phosphoric acid 2 liter next, under 
agitating, at a time trace added above-mentioned precipitate, 3 
hours agitated with same temperature. 

It added reaction mixture in ice, filtered precipitated crystal, 
after water wash.mehed in chloroform, after drying, column 
purification did with anhydrous magnesium sulfate. 

objective distillation fraction was concentrated, crystal 90g 
which was precipitated including hexane, was filtered. 

When FD - MS of this compound was measured concerning 
crystal whichit acquires, from fact that m/z =342 acquires 
C (24) H (22) O (2) vis-a-vis = 342, 2 - (adamantyl - 1 - yl ) - 
9 and 10 -anthraquinone and identification itdid, (yield 
46%). 

{0049} 

Under synthetic Ar atmosphere of (2) compound (AN2 ), 2 
-bromonaphthalene 8g it melted the(Aldrich supplied ) in 
mixed solvent of anhydrous THF 50 mK anhydrous toluene 
50 ml, - 20 ♦ cooled with dry ice/methanol bath. 

- 20 ♦ with 1 hour it agitated to Ais including n-butyl 
lithium/hexane solution 24 ml (1.6 moU liter ). 

7 hours agitating with room temperature 2 in this it acquires 
with (1) -(adamantyl - 1 - yl ) - including 9 and 10 
-anthraquinone 4.8g, overnight it left. 

inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution 50 ml, fraction collection it did 
organic layer, washed with saturated saline, dried with 
magnesium sulfate, solvent removal did andacquired pale 
yellow oil. 

Refining this with column chromatography, it acquired light 
brown amorphous solid. 

Under Ar atmosphere, it melted this in acetic acid 70 ml, 3 
hours reflux it did including potassium iodide 8.5g 
(Hiroshima Wako supplied ). 

inactivation doing reaction mixture with 50% phosphinic acid 
aqueous solution 50 ml, it filtered solid whichit occurs, 
washed with water and and methanoK acetone acquired pale 
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yellow solid. 

Suspension doing this in boiling toluene 50 ml, after cooling, 
filtering anddrying, it acquired pale yellow solid 5.0g. 

When FD - MS of this compound was measured concerning 
solid whichit acquires, from fact that m/z =564 acquires C 
(44) H (36) vis-a-vis = 564, this compound was done AN2 
and identification, (yield 63 % ). 

{0050} 

Working Example 3 (Synthesis of compound (AN3 )) (1) 2 
and 6 -di phenyl - 9 and 10 -anthraquinone synthesis4 -bromo 
phthalic acid anhydrous thing 130 g (Tokyo Kasei Kogyo Co. 
Ltd. (DB 69-058-7365 ) supplied ) with you inserted sodium 
carbonate 243g and water 1.3 liter in flask of 3 liter, 60 * to 
heated andmehed. 

It cooled to dissolving rear chamber warm, it agitated 
phenylboronic acid 84.5g (Tokyo Kasei Kogyo Co. Ltd. 
(DB 69-058-7365 ) supplied ) withincluding palladium 
acetate 3.9g (Tokyo Kasei Kogyo Co. Ltd. (DB 69-058-7365 ) 
supplied ). 

After that 12 hours it reacted with room temperature . 

After reacting it added, heated water, melted precipitated 
crystal, filtered catalyst, acid put out with concentrated 
hydrochloric acid , filtered precipitated crystal, the water 
wash did. 

It extracted this with ethylacetate, dried with anhydrous 
magnesium sulfate, concentrationdry 1^, it acquired solid of 
145 g. 

You inserted this in acetic anhydride 500 ml (Hiroshima 
Wako supplied ), 80 * with 3 hours reacted, afterthat removed 
acetic anhydride under vacuum, dry solid did and acquired the 
acid anhydride of 135 g. 

It melted bipheny 1 85 .3g (Hiroshima Wako supplied ) in 1 
and 2 -dichloroethane 670 ml next, it cooled 
somewhatincluding anhydrous aluminum chloride 162.7g. 

While paying attention to heat emission, it added 
aforementioned acid anhydride 124g in this, 40 * with 2 hours 
reactions later, added to ice water,extracted with chloroform, 
water wash did. 

This after drying it concentrated with anhydrous magnesium 
sulfate, it filtered the precipitate including hexane. 

150 * it heated poly phosphoric acid 2 liter next, under 
agitating, at a time trace added above-mentioned precipitate, 3 
hours agitated with same temperature. 
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It added reaction mixture in ice, filtered precipitated crystal, 
after water wash,inelted in chloroform, after drying, column 
puriftcation did with anhydrous magnesium sulfate. 

objective distillation fi-action was concentrated, crystal 98.7g 
which was precipitated including hexane, was filtered. 

From fact that m/z =360 acquires C (26) H (16) O 
(2)vis-a-vis = 360, this compound 2 and 6 -di phenyl - 9 and 
1 0-anthraquinone and identification it did FD - MS of this 
compound, concerning the crystal which it acquires, (yield 
48%). 

{0051} 

Under synthetic Ar atmosphere of (2) compound (AN3 ), 2 
-bromonaphthalene 8g it mehed the(Aldrich supplied ) in 
mixed solvent of anhydrous THE 50 mU anhydrous toluene 
50 ml, - 20 * cooled with dry ice/methanol bath. 

- 20 * with I hour it agitated to this including n-butyl 
lithium/hexane solution 24 ml (1.6 mol/ liter ). 

7 hours agitating with room temperature 2 and 6 -di where in 
this itacquires with (1) phenyl - including 9 and 10 
-anthraquinone 5.0g, overnight it left. 

inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution 50 ml, fraction collection it did 
organic layer, washed with saturated saline, dried with 
magnesium sulfate, solvent removal did andacquired pale 
yellow oil. 

Refining this with column chromatography, it acquired light 
brown amorphous solid. 

Under Ar atmosphere, it melted this in acetic acid 70 ml, 3 
hours reflux it did including potassium iodide 8.5g 
(Hiroshima Wako supplied ). 

inactivation doing reaction mixture with 50% phosphinic acid 
aqueous solution 50 ml, it filtered solid whichit occurs, 
washed with water and and methanol » acetone acquired pale 
yellow solid. 

Suspension doing this in boiling toluene 50 ml, after cooling, 
filtering anddrying, it acquired pale yellow solid 4.9g. 

From fact that m/z =582 acquires C (46) H (30) vis-a-vis= 
582. this compound AN3 and identification it did FD • MS 
of this compound, concerning solid which it acquires, (yield 

61 %). 

{0052} 

Under Working Example 4 (Synthesis of compound (AN4 )) 
Ar atmosphere, it melted 4 -bromo biphenyl 1 .6g in mixed 
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solvent of the anhydrous THF 8 ml . anhydrous toluene 8 
ml, - 20 * cooled with dry ice/ methanol bath. 

- 20 * with 1 hour it agitated to this including n-butyl lithium/ 
hexane solution 5 m](1.6moI/ liter. Hiroshima Wako 
supplied ). 

4 hours agitating with room temperature 2 and 6 -di where it 
acquires with(l) of Working Example 3 phenyl - including 9 
and 10 -anthraquinone 2.4g, 12 hours it left with room 
temperature. 

inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution, it filtered solid whichit occurs, 
washed with methanol. 

It melted 9 -bnomo phenanthrene 2.1g in mixed solvent of 
anhydrous THF 8 mK anhydrous toluene 8 ml next, -20* 
cooled with diy ice/methanol bath. 

- 20 * with 1 hour it agitated to this including n-butyl 
lithium/hexane solution 5 ml(1.6mol/ liter, Hiroshima 
Wako supplied ). 

4 hours agitating with room temperature after 
above-mentioned methanol wash,including solid which is 
dried in this, 12 hours it left with the room temperature. 

inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution, it filtered solid whichit occurs, 
washed with methanol. 

This compound was refined with column chromatography , 
pale yellow solid of 0.8 g wasacquired. 

From fact that m/z =658 acquires C (52) H (34) vis-a-vis= 
658, this compound AN4 and identification it did FD - MS 
of this compound, concerning solid which it acquires, (yield 
18%). ^ 

{0053} 

Working Example 5 (Production of organic EL device ) ITO 
transparent electrodercquipped glass baseplate (Geomatic 
supplied ) of 25 mm X 75 mm X 1.1 mm thickness 5 min 
afterdoing ultrasonic cleaning, UV ozone cleaning 30 min 
was done in isopropyl alcohol. 

transparent electrode line equipped glass substrate after 
washing was mounted in substrate holder of vacuum vapor 
deposition device, thebelow-mentioned N,N&apos; - screw of 
film thickness 60 nm (N,N&apos; -di phenyl - 4 -amino 
phenyl ) .N,N <di phenyl - 4 and 4&apos; -di aminos - 1 and 1 
&apos; - biphenyl film (Below, TPD 232 film ) film 
formation was done to cover theaforementioned transparent 
electrode on surface side where transparent electrode line is 
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formedfirst. 

This TPD 232 film functions as hole injection layer. 

Consequently, below-mentioned N Jsl,N&apos;,N&apos; - 
tetra of film thickness 20 nm (4 -biphenyi ) -di theamino 
biphenylene film (Below, TBDB film ) film formation was 
done on this TPD 232 film. 

This film functions as hole transporting layer. 

Furthermore on TBDB film, vapor deposition it did 
compound (ANl ) of film thickness 40 nm as light-emitting 
material and film formation did. 

Simultaneously below-mentioned amine compound Dl which 
possesses thebelow-mentioned styryl group as luminescent 
molecule, with weight ratio vapor deposition was donewith 
ANl :D1=40:2 vis-a-vis ANl . 

This film functions as light emitting layer. 

Alq film of film thickness 1 0 nm film formation was done 
on this film. 

This functions as electron-injecting layer. 

After this, Li which is a reductivityjp?*— bread jp7 (Li 
source: iJ" S. getter supplied ) with binary vapor deposition 
doing the Alq, it formed AlqrLi film (film thickness lOn m ) 
electron-injecting layer (cathode ) as. 

vapor deposition doing metal Al on this Alq:Li film, it formed 
metal cathode andproduced organic EL device. 

brightness nieasured voltage,, and light emission efficiency 
of 1000 nit vicinity concerning organic EL device which it 
acquires. 

Resuh is shown in Table 1. 
{0054} 

{Chemical Formula 16} 
{0055} 
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In Working Example 6 (Production of oiganic EL device ) 
Working Example 5, as light-emitting material, other than 
thmg which uses AN2 in place of ANl organic EL device was 
produced with assimilar, brightness measured voltage, and 
light emission efficiency of 1000 nit vicinity. 
Result is shown in Table I . 

In Working Example 7 (Production of organic EL device ) 
Workmg Example 5, as light-emitting material, other than 
thmg which uses AN3 in place of ANl oi^anic EL device was 
produced with assimilar. brightness measured voltage, and 
light emission efficiency of 1 000 nit vicinity. 

Result is shown in Table 1 . 

In Working Example 8 (Production of organic EL device ) 
Working Example 5, as light-emitting material, other than 
- thmg which uses AN4 in place of ANl organic EL device was 
produced with assimilar, brightness measured voltage, and 
light emission efficiency of 1000 nit vicinity. 

Result is shown in Table 1 . 

{0056} 

In Comparative Example 1 (Production of organic EL 
device ) Working Example 5, as light-emitting materia], other 
than thing which usesbelow-mentioned compound CI which 
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is a aryl anthracene compound which in place of ANl is 
stated in U.S. Patent 05935721 specification organic EL 
device was produced with as similar, the brightness measured 
voltage* and light emission efficiency of 1000 nit vicinity. 

Result is shown in Table 1 . 

{Chemical Formula 17} 

{0057} 




C 1 
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In Comparative Example 2 (Production of organic EL 
device ) Working Example 5, as light-emitting material, other 
than thing which usesbelow-mentioned compound C2 which 
is a aryl anthracene compound which in place of ANl is 
stated in Japan Unexamined Patent Publication Hei 8 - 
012600 disclosure organic EL device was produced with as 
similar, the brighmess measured voltage* and light emission 
efficiency of 1000 nit vicinity. 

Result is shown in Table 1 . 

{Chemical Formula 1 8 } 

{0058} 




C2 



[0059] 



{Table 1 } 
{0059} 
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(V) 


(nit) 


(cd/A) 




AN1/D1 


5.0 


itso 


11.8 


n 


mmme 


AN2/D1 


4.9 


1250 


12.5 




mmm7 


AN3/D1 


5.1 


1150 


11.5 






AN4/D1 


5.2 


1150 


11.5 




ttm.m^ 


_C1/D1 


6.0 


950 


9.5 




mm 




6.3 


1000 


12.0 





[0060] 
Drawings 



As shown in Table 1, as for oi^anic EL device of Working 
Example 5-8, vis-a-vis the Comparative Examples 1 and 2 
approximately 1 V with low voltage light emitting brightness 
and efficiencyare high. 

{0060} 

[Effects of the Invention] 

Way above, you explain in detail, anthracene derivative of 
this mvention and as for organic EL device which uses 
light-emitting material for organic EL device which then 
becomes, with low voltage high light emitting brightness and 
efficiency are acquired, decrease of the electricity 
consumption of organic EL device is possible. 
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